A characterization of chaotic order is given by using generalized Furuta inequality and its application to related norm inequalities is given as a precise estimation of our previous paper [15] . Also parallel results related to generalized Furuta inequality are given by using nice characterization of chaotic order by Fujii et al. [7] .
INTRODUCTION
In what follows, a capital letter means a bounded linear operator on a complex Hilbert space H. An operator T is said to be positive (in symbol: T > 0) if (Tx, x) > 0 for all x H. Also an operator T is strictly positive (in symbol: T > 0) if T is positive and invertible.
As an extension of the L6wner-Heinz theorem [17, 20] , we established the following order preserving operator inequality in [9] . Alternative proofs are given in [3, 10] and [18] and also an elementary one-page proof in 11] . Applications and related results are shown in (cf. [4, 5, 12] and [13] [21] .
TI.OR.M F (Furuta inequality
Recently Ando-Hiai [2] established various log-majorization results to ensure excellent and useful inequalities for unitarily invariant norms.
We established the following extension of the Fumta inequality which interpolates an inequality equivalent to the main result of Ando-Hiai logmajorization results and the Fumta inequality itself. GENERALIZED THEOREM D [7] . log A >_ log B holds if and only iffor any > 0 there exists It is interesting to point out that there exists a contrast among (i), (ii), (iii) and (iv) in Remark 3.4, that is, as logt is operator monotone function, the corresponding result equivalent to logA > logB is somewhat weaker than the corresponding one equivalent to A > B.
We remark that (ii) in Remark 3.4 in case 0 is obtained in [8, Theorem 9] .
